Anti-apoptotic effects of human granulocyte colony-stimulating factor (G-CSF) on retinal ganglion cells after optic nerve crush are PI3K/AKT-dependent.
The purpose of present study is to dissect the role of PI3K/AKT signaling in the anti-apoptotic effects of human granulocyte colony-stimulating factor (G-CSF) on rat retinal ganglion cells (RGCs) after optic nerve (ON) crush. The ONs of seventy-two adult male Wistar rats were crushed by a standardized method. Control eyes received a sham operation. G-CSF or phosphate-buffered saline (PBS) was immediately administrated after the ON event for 5 days. Twelve rats were used to investigate the signaling pathways using western blot analysis. In other sixty rats, each eye also received intravitreal injections of PI3K/AKT inhibitor (LY294002) or PBS immediately after the experiments. Rats were euthanized at 1 or 2 weeks after the experiment. RGC density was counted by retrograde labeling with Fluorogold. Western blot analysis of p-AKT, TUNEL assays, and immunohistochemistry of the retinas were conducted. Two weeks after ON injury, RGC densities in the central and mid-peripheral retinas of ON-crushed, G-CSF treated rats were significantly higher than those of corresponding ON-crushed, G-CSF-treated and LY294002-injected rats (survival rates of 60% vs. 39% and 43% vs. 33%, respectively; p < 0.01). Decreased TUNEL staining and the up-regulations of p-AKT signaling in retinas of ON-crushed, G-CSF-treated rats were blocked by intravitreal injections of LY294002. The double staining showed that p-AKT expression co-localized with RGCs in the ON crushed, G-CSF treated retinas. In conclusion, the anti-apoptotic effects of G-CSF on RGCs are PI3K/AKT signaling dependent in the retinas to rescue RGCs after ON crush injury.